Abstract
Introduction
Wage inequality has become the focus of much attention for different governments in recent years even though it has been a central issue for many economists for a decade. In Indonesia, income inequality, measured by the Gini coefficient published by the Indonesian statistic agency (BPS), shows an increasing trend during the last decade from 0.355 in 1996 to 0.41 in 2016. Lee and Wie (2015) reported that wage inequality in Indonesia shows a widening gap since 2003 as the financial crisis. Consequently, wage inequality persists making it very important for the government to recognize the causes and factors underlying wage inequality in the distribution of household wages in Indonesia.
This study focuses on the connection between wage inequality and returns to education through the supply side approach that follows the Mincerian wage equation model (Mincer, 1996) . In Indonesia, the studies that find the relationship between wage inequality and return to education are insufficient. Several studies only focus on the finding the rate of return to education in Indonesia, such as Duflo (2017) , Purnastuti, Miller, and Salim (2017) , Magdalyn (2013) and Deolalikar (1993) . The novelty of this paper is that it is likely the first study that connects the return to education with wage inequality in Indonesia by using quantile regression method. This research is vital to show the education that may impact on the distribution of wage and can contribute increasing wage gap among workers with the same educational level. Moreover, this study that finds out the rate of return to education is also essential because it reflects the indicator of economic benefits and even the risk of an educational investment (Telhado-pereira, 2011) .
Education regarded as the primary tool to improve economic development. According to Barro (2013) , to enhance economic growth, the government should focus on human capital development, as observed by increasing educational attainment. In this study, a higher proportion of human capital to physical capital can lead to the acceleration of economic growth because a higher human capital ratio enabled the adoption of modern technology from advanced countries. Barro (2013) concluded that to adopt the foreign advanced technology, governments should focus on more human capital accumulation rather than in the physical capital.
Despite the beneficial effects of education on economic growth as a result of an overall increase in skilled labor, it can also lead to adverse outcomes such as income inequality (Martins & Pereira, 2004) . More specifically, the rate of return to education can be varying across the quantile of wage so that it can result in wage dispersion. Wage dispersion is the amount of variation of wage usually among workers with the same educational level, equal skill, and same experience. According to Barrett, et al. (1999) ; Martins and Pereira (2004) ; Barth and Lucifora (2006); and Tansel (2010) stated wage dispersion measurement computed by subtracting the lowest quantile from the highest quantile (q90-q10) or by the ratio of the top decile and bottom decile.
Previous research about the effect of changes in return to education on wage inequality has been studied in several countries. Evidence of Ireland and OECD countries suggest that the wage dispersion worsened in the OECD countries (Barrett et al., 1999) . Based on their study, the wage dispersion computed through the ratio between the top and median decile, median, and bottom decile, and top and bottom decile. Their results reported that several countries that suffer from the high level of earning dispersion such as Ireland, Canada, and the United States. Those countries had a higher value of the ratio between the top and the bottom decile than the ratio's value of both the top and the median decile and between the median and the bottom decile. They also explored the relationship between education and wage distribution through the same method and found that the degree of earning dispersion in Ireland takes place widely in the post-school category. A study of wage inequality and return to education in Turkey also suggested similar results that return to education in Turkey provides a significant impact on wage inequality both of within-group and between-group inequality (Tansel, 2010) .
Furthermore, some emerging evidence from Europe reveals that the variation of return to education has contributed to the increasing wage dispersion (Buchinsky, 1994; Budria & Telhado-Pereira, 2011; Martins & Pereira, 2004) . To see the variation in the return to education within the same educational level of workers, this paper closely connected to the study of Budria and Telhado-Pereira (2011) , who use the variable of the level of education in place of years of schooling. On the other hand, Martins and Pereira (2004) only use the variable of duration of education in the model, assuming that wage dispersion due to the variation of return to education within the same level educational group is constant across education levels.
According to Akita (2002) , the various factors that influence the increase in wage inequality in Indonesia are the rural-urban gap, educational disparity of workers, age distribution, regional disparity and the gender gap. Kijima (2006) also found that the increasing wage gap in India during the 1980s and 1990s was due to unequal education attainment, the difference in working experience and the gap between the demand and supply of skilled labor. Other factors that contribute to rising wage inequality are due to globalization activities, such as the influx of foreign direct investment and international trade (Tsai, 1995) . Kijima (2006) used the decomposition of wage differential to trace the cause of accelerating wage inequality. His findings, through the study of Indian households in 2005, suggested that the increasing gap due to an additional year of schooling, the working experience and the gap between the demand and supply of skilled labor were the main factors of the increase in wage inequality in India during the 1980s and 1990s respectively.
Based on the abovementioned motivation above, the primary research of this study is as follows: what is the relationship between the wage inequality and the return to education in Indonesia? While the sub research questions are as follows: First, what is the correlation between the educational level attainment and the amount of wage in Indonesia? Second, what is the relationship between the covariates, including the urban/ geographic location, a cohort of age, industrial classification, and amount of wage in Indonesia?
Method
The source of data is from the national labor survey (Sakernas) that is conducted every year by the Indonesian Statistic Agency. This review gives various kinds of information related to the labor forces, educational attainment of workers, duration of the school of workers, the age of workers, monthly wage and, an overview of the labor market, so that it is beneficial to formulate policy recommendations in the labor market and education sectors. In this study, only the people with job and age 15-65 years old, who are in labor force classification, are taken into consideration. Gender and marital status not included because of this study emphases on labor force as general, not limited to the specific gender workers.
In addition, the regressions in this paper use two cross-section data year 2008 and 2015. Two cross-section regressions aim to find out an increase in wage dispersion between these years. That is not to compare the result between 2008 and 2015. The National Labor Survey (Sakernas) provides raw data of monthly wages in the form of money and goods. Therefore, nominal wages should calculate by a sum amount of money and value of goods. The nominal monthly wage is then changed into real monthly wage by adjusting the consumer price index (CPI).
This study applies quantile regression method instead of an ordinary least square (OLS) because quantile regression can give analysis about the effect of the dependent variable on the independent variables at different points of the quantile of the conditional distribution of real wages. The quantile regression model, which was introduced by Koenker and Basset (1978) and modified as a wage equation model by Mincer (1987) The θ th regression quantile, ranged 0 < θ < 1, is defined as asymmetrically weighted sum of absolute error (Koenkers & Hallock, 2011) . In ordinary least square, the sum of squared residuals is regarded as a solution. Compared to OLS estimation, in which one can just see the change of conditional log wage distribution, quantile regression results in a different dispersion of change in the conditional log wage distribution. Furthermore, quantile regression gives benefits to the estimates that are more robust for the outliers of the endogenous variables (ln real wages), and this kind of regression is more efficient than OLS in terms of non-normality of error term (Tansel, 2010) .
According to the human capital theory, the rate of return to education is viewed as the rate of return investment (r i ) and the individual income (w i ) is regarded as the product of the accumulated investments (K i ). Mincer (1996) defined the school investments as logarithms of wages as the investment itself can be measured as continuous value in time unit. By adding the duration of the working experience (j) on the logarithms of wages, the capacity log wages of individuals i is as follows:
Where: K ij is human capital accumulation in period j and r i as the rate of return of the accumulation of human capital. The wage inequality is measured by the variance of ln w ij .
To understand the concept of the rate of return to education, two methods can be followed. The first method from Deolalikar (1993) where the average return defined , as the level of education ( β k ) is divided by and the number of years required to complete the education (n k ). The formula is as follows:
Another method to formulate is the rate of return to education by dividing the difference between the coefficients of adjacent schooling levels by the difference in the years of schooling associated with these levels (Kimenyi, et al, 2006; Sakellariou, 2003) . This approach emphasizes on a marginal return. In this specification, the rate of return to education is as follows: (4) The empirical model in this paper utilizes the modified human capital wage equation that uses years of schooling for the first regression and dummy variable of educational level for the second regression. The dummy variables of different education levels consist of primary school (SD, MI), junior high school (SMP, MTS), senior high school (SMU, SMK, MA), Vocational School (D1, D2, D3) and University (S1, S2, S3). The flexible human capital wage equation can be written as follows:
For the first regression, Univ i = dummy variable for university level (S1, S2, S3)
The independent variables are educational attainment, separated into years of schooling and educational level attainment, experience, square of experience, dummy of the geographic location (urban) that is rural area as the reference, dummy of the cohort of age 25-26 years old and 46-65 years old, where the group of 15-24 year old's are the reference, and eight dummies of industrial classifications where the forestry and agricultural industry are the reference. The nine industrial classifications are 1) mining, 2) manufacturing, 3) electricity, gas and water, 4) construction, 5) trade (wholesale and retail), hotel and restaurant, 6) transport, warehouse and communication, 7) financing, insurance, real estate and business services, 8) community service, social and private service, and 9) agriculture, forestry, hunting and fishery (as a reference category). 
Results and Discussion
In order to review the changes of wage inequality in Indonesia, the histograms of the monthly real wage year 2005, 2010 and 2016 are created. First, the author constructs a distribution of the real wage based on a range of real wages. The percentage of the lowest income (< IDR 1,000,000) decreased, while the proportion of the middle and high income (from IDR 1,000,0001 up to > IDR 5,000,000) increased significantly between 2005 and 2016 . However, if we analyze the real monthly wage by percentile, which is presented by Figure 4 , the inequality increased as seen by an increasing trend of the 90th percentile of wage and stagnant trend of the 10th and 50th percentile of wage. Thus, we can conclude that wage inequality in Indonesia exists and economic growth has been enjoyed by the middle-upper class only. Using data from the National Labor Survey (Sakernas), the author also analyzes the Indonesian labor market including the decomposition of a group of workers by gender, level of education and regions. According to In 2008, the return to education was 7.13% in the 10th quantile, 7.54% in 25th quantile, 6.84% in the 50th quantile, 5.6% in the 75th quantile and 4.2% in the 90th quantile. This estimate means in 2008 an additional year of education the workers spend in their school will increase their wage by around 4.2% to 7.54%. The rate of return to education in 2015 is 5.7% for the 10th quantile, 6.78% for the 25th quantile, 7.26% for the 50th quantile, 6.16% for the 75th quantile and 5.67% for the 90th quantile. These results suggest that in 2015, an additional year of education has the potential to increase the wage of individuals by around 5.7% to 7.26%. (Table 3 and Table 2 (Table 3 and Table 2 ) also are also significant at the different level of significance, except for dummy urban that is not significant for 25 th quantile and 90 th quantile in 2015 and 25 th quantile in 2008. The description of these coefficient estimates will explain in the discussion section.
Discussion
The impact of education on wage inequality can be traced through wage dispersion within the same-educational group and between the different-educational groups as a result of significant variation in the rate of return to education. Wage dispersion within the sameeducational group defines as the amount of variation in the wages of workers having the same level of education, same skills and/or same experience. The variation in wage dispersion between groups of different-educational levels defines as the amount of variation in wages of laborers with different levels of education, skills, and experience. The estimates of the first regression reported in Table 2 and Table 3 , the rate of return to education in 2015 is 5.7% for the 10th quantile, 6.78% for the 25th quantile, 7.26% for the 50th quantile, 6.16% for the 75th quantile and 5.67% for the 90th quantile. In 2008, the return to education was 7.13% in the 10th quantile, 7.54% in 25th quantile, 6.84% in the 50th quantile, 5.6% in the 75th quantile and 4.2% in the 90th quantile. These results suggest that significant variation in the coefficients of return to education across wage distribution has contributed to the increase in wage inequality. investigate whether there is a contribution of wage inequality between educational groups. Table 4 shows that the coefficient of return to education on the different levels of education is diverse. For example, in 2008 for the median (50th quantile), the return to education for the primary school compared to not schooling or not complete primary school is 14.38%, while the return to education from university graduates compared to non-graduates is around 113.21% in 2008. In the same year, for the median quantile (50th quantile), the rate of returns to education of the high school level, vocational level, and university level compared to non-graduated school accounted at 66.17%, 94.14% and 113.21% for high school level, vocational level and university level, respectively. In 2015 for the second regression, which also reported in Table 4 . The gap of rate returned to education between the different levels of education persisted and shown by the extreme value of the rate among primary education (37.27%), middle education (86.96%) and tertiary education (148.51%) for a median quantile (50th quantile). This suggests that the extreme variation in wage among educational level groups may contribute to the widening wage gap among individuals. In reality, the wage of a worker with primary and middle education attainment extremely lower than the wage of a worker with tertiary education attainment. This fact supports the result findings that wage gap among primary, middle and tertiary education level is one of the sources of wage inequality in Indonesia. Wage inequality due to extreme variation in wage among the different educational level already proved. The next analysis is to demonstrate whether wage inequality persists because of variation of wage among the workers with the same level of education. Barrett et al. (1999) and Lee and Wie (2015) , calculation of the difference between the rates of return investment in the education of the 90th quantile and 10th quantile. Besides that, the difference between the rates of return investment in the education of the 75th quintiles and 25th quantile is suggested to find an increase in wage dispersion among workers with the same educational level. Table 5 in the appendix shows that wage dispersion occurs among workers with the same level of education since the changes of the difference between the rates of return investment in the education of high quantile and low quantile are positive for the primary school, vocational school and university attainment. This result implies that among the workers with university-level attainment, wages that the workers obtain is indeed not equal among them. This fact happened because they have different skills, different job experience and importantly different in quality of bachelor graduates even though they attain university level. Furthermore, the positive signs of the changes imply that wage dispersion in the university level attainment increased from 2008 to 2015. The analysis is also the same for primary and vocational level attainment. Therefore, the positive changes of the difference between the rates of return investment in the education of high quantile and low quantile suggest that high level of education (vocational school and university) and low level of education (primary school) are likely to contribute to wage inequality in Indonesia. Table 2 shows that the rate of return to education in 2015 is from 5.7% in the 90th quintile to 7.2% in the 25th quintiles in 2015. Table 3 presents that the rate of return to education is from 4.2% in the 90th quintile to 7.5% in the 25th quintiles in 2008. These results are lower than those in the study by Duflo (2001) , which was around 6.8% to 10.6% in 1995. The declining the profitability of education may be because the expansion of the educational sector in Indonesia is much developed than the growth of jobs recruiting higher education level (Purnastuti et al., 2013) . In other words, the growth of jobs vacancy for higher educational attainment is less than the growth of job seeker with a diploma or bachelor degree.
In the second regression estimates seen in Table 4 , there are several analyses of the return to education estimates. Firstly, from the10th to 90th quintile estimates, the performance of education increases from primary school level to university level both in 2008 and 2015. In all quintiles of real wages, the university level, including undergraduate/D4, master's degree, and doctoral degree, obtained the highest return on education among others. Conversely, primary education, which is elementary school graduation, got the lowest return to education across all quintiles of real wage.
Secondly, in both years 2008 and 2015, the return to education of the university level is higher than the return to education of the vocational school. This result suggests that entering a university is the most beneficial human capital investment to get the highest return on its investment. Overall, the estimates of this quintile regression are the same with the hypothesis of the wage model by Mincer that workers with higher education will obtain higher salaries and better jobs rather than workers with lower educational attainment. Furthermore, to increase the rate of investment in education for vocational level, the government should evaluate curriculum, workshop & training and education facilities to improve the quality of vocational schools and their graduates. Lastly, the differences of rate return to investment in education among the different educational levels indicate that wage inequality may exist due to the factor of educational attainment gap. These results are similar to those in the study by Barrett et al. (1999 ) in Ireland, Tansel (2010 in Turkey and Martins and Pereira (2004) in 16 cross-countries. The estimated coefficient of the dummy variable for the urban area suggests that those who live in urban areas earn salaries higher than those in rural areas, which depends on the quintile of wage. Table 2 shows that for all quantile estimates, people who live in an urban area have the higher wage than people living in a rural area. For the low-income group (10th and 25th quantiles of wages), the wage of urban people is higher around 16% and 13% than the wage of rural people respectively. However, for the middle-upper-class income (50th, 75th, 95th quintile), the difference in the amount of wage between rural and urban areas is very small, accounted around 5% to 6%.
Variable of experience or job tenure also has the significant impact on the amount of wage. Specifically, the coefficient of job experience means that one additional year of working experience might increase the amount of wage from 3.8% to 4.3% in 2015 and from 3% to 6% in 2008. This result is quite similar to those in the study by Dumauli (2015) , in which the coefficient of experience ranged from 1.6% to 4.6% for males and 2.3% to 5.4% for females. The coefficient of the variable of square experience is negative, which means that there are diminishing returns on job experience. The coefficient estimates of the cohort of age are positive and statistically significant at one percent level of significance in all quintiles. The results show that in 2015, workers aged 25-45 years old had higher wages around 16.41% to 23.47% than workers aged 15-24 years old. For the workers aged 46-65 years old, the estimates suggest that workers enjoyed real monthly wage higher around 24% than workers aged 15-24 years. Experienced workers that usually age 30 years old above have salary significantly higher than non-experienced workers. However, now the difference is not so deep because millennia workers in big cities ages 20-30 years old mostly have excellent skills, education, and creativity to work in big companies or running their owned business. According to Table 2, workers that work in industry 1 (mining) obtains significantly higher wages around 52.18% to 64.86% than labors who work in industry 9 (agriculture, forestry, hunting & fishery. Across the quintile of wages, the mining sector pays the highest salary to their workers compared to all other industries in Indonesia. The results that the mining industry offers the highest salary to their workers are similar to those in the study by Magdalin (2013) and Pirmana (2006) . Workers who worked in industry 2 (manufacturing) enjoyed wages higher around 3% to 6.6% than workers in industry 9 (agriculture, forestry, hunting & fishery) in 2015. Except for the lowest group of wages (10th quantile), the salary in industry 2 (manufacturing) was lower around 6% than the salary in industry 9 (agriculture, forestry, hunting & fishery). These findings indicate that the low level of labors in agriculture, forestry, hunting & fishery sectors obtained salary bit higher than the labors in manufacture industry. This might happened because manufacture industry in Indonesia such as textile and garment factories is the commonly labor-intensive type of low-level education.
Industry 3 (electricity, gas & water) paid salary to their workers significantly higher about 28.62% to 64.27% than industry 9 (agriculture, forestry, hunting & fishery) in 2015. In fact, most of the agriculture, forestry, hunting & fishery industries in Indonesia still use conventional technology in their business operations that notably influence their productivity and firm profit. According to the estimates, among all sector industries, the mining industry is the industry sector that offers the highest salary to their workers, while the community, social & private service industry gives the lowest pay across all quintile of wages. For the middle up wage (50th-90th quintile), industry 1 (mining), industry 3 (electricity, gas & water), industry 4 (construction) and industry 7 provide wages higher than other sector industries. For the category of low wages (10th-25th quintile), industry 1 (mining), industry 3 (electricity, gas & water) and industry 7(financing, insurance, real estate & business services) pay higher wages than other industries. 
Conclusion
Several findings discussed in the paper. First, increasing wage inequality in Indonesia can trace through two channels: variation of the rate of return to education in each quantile of wage and a rise of wage dispersion within the same educational group. Second, the significant variation in the rate of return to education across wage distribution implies that there is a wide gap of wage between the low and the high quantile of wages in Indonesia. Third, the extreme variation in the rate of return to education among the workers with the different level of education gives insight that educational-attainment gap contributes to the wage inequality in Indonesia. Fourth, the increase in wage dispersion, which implies widening wage gap, also occurred among workers with the same level of education. Last, the difference between the top and bottom quantile is larger than the difference between the 75th and 25th quantile of wage, meaning that wage inequality probably takes place in the tail of wage distribution. In other words, the gap of salary between the lowest group and the highest group is huge.
The return to education in Indonesia has a positive correlation with the duration of schooling, and it increases along with the higher level of educational attainment. Quantile regression estimations suggest that sending students to pursue a bachelor's degree and a higher degree will yield the highest return on educational investment compared to the university attainment below. Also, the data from Sakernas 2011 and 2016 informed that more than a half of workers in Indonesia only graduated from a junior high school. According to these reports, the Indonesian government should increase the educational attainment of labors. This policy will reduce the wage gap between skilled and unskilled labor. As globalization developed massively, multinational companies in developing countries require many skilled labors to adapt and cope out with modern technology in the factories. The rising demand for skilled labor leads to a sharp increase in the wages of skilled labor, while the wages of unskilled labor will remain the same. Thus, if the proportion of unskilled labor is higher than skilled labor, it is highly possible that wage inequality in Indonesia may persist in the next periods.
In the light of these findings, several policy recommendations can be formulated to overcome the issue of wage inequality due to the inequality in educational attainment. First, regarding the data that in 2011 and 2016 more than a half of Indonesian workers graduated from junior high school only, the Indonesian government should extend the length of compulsory school for Indonesian children from 9 years to 12 years. This kind of policy is beneficial to enhance the level of educational attainment for Indonesian workers and to reduce wage inequality between the workers with the basic and the tertiary level of education. Second, due to the results that the wages of workers living in urban areas are higher than workers living in rural areas, the government education policy should focus on developing education infrastructures in rural areas. This will reduce the rural-urban wage gap in the following years. Last, because university level graduates earn the highest return on education, the government should create broader opportunities for the Indonesian youth to study in college by increasing the government scholarship for selected students.
